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Abstract 
Advanced Technologies (AT) is one of the major factors accelerating the development of the Lithuanian economy and ensuring 
the engine of economic growth allowing for a high added value and economic development. The railway transport sector invests 
in advanced technologies to ensure safety, environmental friendliness, energy efficiency, competitiveness, and a high level of 
customer-oriented service quality. The article briefly provides AT concepts and usage areas and significance, provides the 
advanced technologies features, and analyzes the main advanced technologies used by railways. 
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1. Introduction 
Advanced technologies includes all sectors of transport and takes into account all dynamically interacting 
transport system elements, i.e., vehicles and infrastructure, and the driver and user. The 2014–2022 National 
Transport Development Programme is also a source of advanced technology and railway transport energy 
efficiency.  
AB Lietuvos Geležinkeliai’s (Lithuanian Railways) freight mission is to provide rail transport and other 
integrated logistics services through the latest technologies and effective use of internal and external resources. 
Therefore, implementation of advanced technologies in railway transport is a priority area. 
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2. AT concept definitions, uses, and significance 
Advanced technologies is a new concept and a very important area for the cargo transportation process. 
Advanced technologies is usually described as the cargo process managed online when problems are identified 
quickly and removed before the customer notices. AT are also defined as information and communication 
technologies application in the field of transport.  
The AT electronic information and communication technology-based system ensures rail, road, sea, air, and 
inland waterway transport traffic management, as well as the interfaces between these modes of transport.  
Advanced technologies is an integrated system concept, in which there are integrated video surveillance, data 
transmission, data processing, and automatic control systems (Jarašūnienė 2008). 
Advanced technologies covers a wide area of wireless and wired connection-based information inspection and 
electronic technology. Integrated into the transport system infrastructure and into the vehicles themselves, this 
technology helps to depict traffic flow, reduce congestion, provide alternative routes, and save time and money 
(Paliulis 2007). 
AT combines all of the dynamically interacting transport system elements (Bocij et al. 2003). AT provides real-
time information about the existing road situation or provides information interactively, and this helps to safely and 
rationally plan trips for several operators, transport providers, and the government. The benefits of AT are diverse 
and reach every area of the transport system. 
3. Advanced technologies functions 
AT controls the transport networks, traffic, determines the optimum routes of travel, and supports a variety of 
functions, from simple informational road displays to sophisticated control systems. The work of AT can easily be 
described as an information chain that starts with the acquisition of information (from the transport systems). Then 
the information is processed and presented to the end user (Batarlienė, Jarašūnienė 2009). 
Data collection. The database is the whole of protected and related computer processed data. The database can be 
made of one or several (dozen) datasets. 
It is possible to determine the presence of vehicles using inductive circuits.  
Video motion detectors, performing complex visual computing and analyzing operations, are the latest examples 
of advanced technology in the field of transport. Recorded video footage is processed by powerful computers that 
determine the amount of vehicle traffic and use rate/availability of routes (Batarlienė 2011).  
An automatic vehicle identification system is mounted on road signs or next to existing road structures.  
Data processing. Traffic information can be obtained simultaneously from many sources, so it is necessary to 
process the data and verify its accuracy. It is important for the data processing program to provide consumers with 
current traffic information and/or estimated travel time (Dzemydienė et al. 2004). 
Automatic Event Tracking (AET) is important computerized information processing technology based on traffic 
data used for complex algorithms derived from the different indicators. AET technology is designed to provide 
information about events. Information collected from paper maps, aerial photos, and others sources is used creating 
digital maps. Information coordinated with obtained navigation data is then digitized by specialized machines. It is 
constantly revised and updated (Davidavičienė 2009). 
Information usage. A data processing system is an essential, important working tool for every company 
providing transportation or freight forwarding activities. Because unified software packages for individual activities 
are readily available, such a company should not be limited to internal information processing, but rather should get 
an integrated information processing system that includes all transport elements, whatever they are. 
4. Advanced technologies used by Lithuanian railways 
The main goal of Lithuanian railway transport is to create a modern, sustainable, safe, connected, competitive, 
and environmentally friendly railway system that effectively satisfies the needs of both businesses and residents. 
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The technical condition of the main rail lines is determined by the ability of Lithuanian railways carriers to transport 
goods and passengers, especially on international routes (Dailydka 2013). 
Fig. 1 indicates the most important AT, although there are about 40 other types of AT. The key advanced 
technology is cargo technology: OPKIS, the Operative Transport Computer-Based Information System, STOKIS, 
the Stations’ Computerized Information System, and KROVINYS, the system designed to work with accompanying 
documents.  
 
 
Fig. 1. Presents the main AT used by Lithuanian Railways. 
With the assistance of these systems the cargo process is automated: the OPKIS and STOKIS systems cover the 
entire cycle from the transport of cargo contract with the customer to the VAT invoice, including every detail of the 
railway yard and train deployment. Since 2014, eKrovinys has provided users (customers) the opportunity to gather 
and filter collected document data on goods transported in one place, obtain any required information, and print it at 
any work station.  
The SAP Financial Accounting and Business Management Information System is also very important, as well as 
the Kontora Document Management System and other information systems.  
The financial and fixed asset accounting, inventory purchase and management, and controlling and analytics 
modules are already installed in the SAP business management information system. Repair work and planning and 
consolidation modules are planned in the near future. 
The main objective of the RIEDMENYS IS is to collect information about JSC Lithuanian Railways rolling 
stock (freight wagons) and containers, and to process, store, and provide information to consumers. 
The Geographic Information System (GIS) is an information system designed to work with spatial and 
descriptive information. The system is designed for storing, imaging, editing, integrating, and analyzing digital, 
coordinated special data. All of the railway tracks are included in the GIS.  
A risk management information system was also implemented, mainly to automate the Company’s risk management 
processes during the transition from operational risk monitoring based on expert assessment to a system of risk 
management associated with indicator monitoring. 
Lithuanian Railways has implemented the project “Integrated maritime freight and rail transport information 
system” e. freight to contribute to the public sector provision of electronic services modernization, more efficient 
use of existing systems resources and opportunities to save freight and reloading performing businesses time and 
money. 
There are showed Fig. 2 E-freight Integration system. 
Safety and innovative traffic management systems at Lithuanian railways 
In contemporary railways, radio, along with telecommunications and information technology systems, is used to 
ensure not only general management functions, but also specific processes: train traffic control, maneuvering, and 
wagon distribution, information about the transfer of transported goods, infrastructure equipment maintenance and 
repair work, security of transported goods and assets of the company, etc. The GSM-R radio system is installed in 
266   Aldona Jarašūnien ė /  Procedia Engineering  134 ( 2016 )  263 – 267 
Lithuania over more than 1563 kilometers (approximately 88% of Lithuanian railways). The remainder is covered 
by UAB Bitė Lietuva’s GSM (public mobile network) and a GSM-R network connection. This is the first GSM-R 
project in the Baltic region, ensuring Lithuanian railways compliance with the European Commission railway 
standards. Fast and reliable communication will result in faster and safer rail transport in Lithuania. The GSM-R 
solution is designed for a variety of operator communications systems; this is one of the most important factors in 
maintaining a connection. (Dailydka 2013).)  
 
 
Fig. 2. E-freight Integration system. 
Both cargo and passenger trains operate on schedule, as traffic management is completely automated, organized, 
and supervised from the rail traffic control center, the purpose of which is to make traffic operation and management 
in the country as efficient as possible. Effective Lithuanian railway traffic management will be particularly 
important when the Lithuanian railways will be increasingly integrated into the EU railway networks. It will be 
possible to predict and respond quickly to dangerous or emergency situations, to reschedule train traffic so that the 
passengers wouldn’t notice. The introduction of a modern traffic management system and an increase in throughput 
of the country’s main rail corridors and lines will correspond to the EU railway technical requirements.  
Lithuanian Railways operates a modern data center that meets the highest security requirements and the equipment 
runs efficiently in terms of electricity. The center processes and stores information about cargo train length, weight, type of 
cargo, and other data necessary for traffic management. With a powerful data center we are technologically prepared to 
accept more cargo from foreign markets, to expand business to the North, East, and West. 
Planned Advanced Technology for Lithuanian Railways 
JSC Lithuanian Railways plans to invest in advanced technology in the future, too. One of the projects planned is 
a system for warning drivers with notes-MILIS, designed to register, manage, and transmit warnings to contacts 
over the GSM-R network. The system is an open platform for other systems and their functionality. Possible long-
term functionality:  
• ECO Drive: informing the driver of the recommended speed; driver authorization via RFID support–
accounting for working hours, reverse system alerts about barrier level crossing online; 
• Optimization of level crossings closing time; 
• Infrastructure (road) maintenance crew warning system; 
• Others. 
The introduction of MILIS ensures that all data drivers require about changes in driving conditions are provided 
online. Correlation and regression analysis revealed that the €500,000 investment in AT made the railway company 
8% more competitive. AT installation reduces the cost of transportation, attracts new customers, and increases the 
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volume of transported goods. The expert forecasting method was used to estimate that the introduction of the MILIS 
system can increase freight volume by as much as 9% for Lithuanian Railways.  
All the advanced technology described can be integrated in various configurations as needed depending on 
requirements and different modes of transport, services, and features, and can be used to increase effectiveness and 
competitiveness, prevent human error, limit pollution, and improve the overall quality of services. 
5. Conclusions 
1. AT is described as measures taken to address transportation problems such as accidents, pollution, and 
congestion; with the assistance of AT, transport networks are controlled, as well as traffic and its flow via 
optimal routes.  
2. The AT introduce optimizes freight train schedules, which saves time and moves more cargo, as well as other 
features of rail transport.  
3. One example of advanced technology planned is the MILIS system the expert forecasting method was used to 
estimate that the introduction of the system can increase freight volume by as much as 9% for Lithuanian 
Railways. 
4. The advanced technology described can be integrated in various configurations as needed depending on 
requirements and different modes of transport, services, and features, and will be used to increase 
effectiveness and competitiveness, prevent human error, limit pollution, and improve the overall quality of 
services. 
References 
Batarlienė, N. 2011. Informacinės transporto sistemos: vadovėlis. Vilnius: Technika. 336 p. (In Lithuanian). 
Batarlienė, N.; Jarašūnienė, A. 2009. Research on advanced technologies and their efficiency in the process of interaction between different 
transport modes in the terminal, Transport 24(2): 129–134 p. Vilnius: Technika. 
Bocij, P.; Chaffey, D.; Greasley, A.; Hickie, S. 2003. Business Information Systems. Technology, Development and Management for the e-
business. London: Harlow.  
Dailydka, S. 2013. Inovacijos Lietuvos geležinkleliuose, Mokslas ir technika 12: 12–14 (In Lithuanian). 
Davidavičienė, V. 2009. Elektroninis verslas. Vilnius: Technika. ISBN 978-9955-28-513-7. 465 p. 
Dzemydienė, D.; Naujikienė, R. 2004. Informacinės sistemos. Duomenų struktūros ir valdymas. Bendrasis aukštųjų mokyklų vadovėlis. Vilnius: 
Lietuvos teisės universitetas. ISBN 9955-563-45-1. 264 p. 
E-freight Project. 2013. Available from internet: <http://www.efreightproject.eu/>. 
Global Position System Overview. 2010 [Interaktyvus]. Available from internet: <http://www.colorado.edu/ geogra-
phy/gcraft/notes/gps/gps.html>. 
GNSS. Paskelbtas naujas Galileo projekto tvarkaraštis, biudžetas, atviras signalo ICD. 2009 [Interaktyvus]. Available from internet: 
<http://gnss.lt/l5/paskelbtas-naujas-galileo-projekto-tvarkarastis-biudzetas-atviras-signalo-icd/>. 
Intelektinių (pažangių) transporto sistemų įgyvendinimo Lietuvoje galimybių studija. 2011. Galutinė atsakaita. 67.  
Jarašūnienė, A. 2008. Intelektualiosios transporto sistemos. Monografija. Vilnius: Technika. 200 p.  
Komisijos komunikatas. 2008. Pažangiųjų transporto sistemų diegimo Europoje veiksmų planas. Briuselis: [žiūrėta 2013 m. spalio 21 d.]. 
Available from internet: <http:// www.transp.lt/files/uploads_COM_2008_886_LT.pdf>.  
Latent potential. 2009. ITS International. USA. 68.  
Paliulis, N.; Pabedinskaitė, A.; Šaulinskas, L. 2007. Elektroninis verslas: raida ir modeliai. Vilnius: Technika. 236 p. 
Seascape. Subsea Technology. 2010 [Interaktyvus]. Available from internet: <http://www.seascape.nl/dgps.htm>. 
